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® A metal-semiconductor (MSM) device comprises 
interdigitated metal electrodes (2, 3) on a semicon- 
ductor substrate (1). When embodied as a photocon- 
ductor, a photoconductive region (4) is bounded by 
layers (5, 6) which form a resonant cavity for incom- 
ing radiation to improve the response. In another 
embodiment, which can be either a photodiode or 
photoconductor, the electrodes are arranged to ex- 
tend into the thickness of the photoresponsive layer 
(4). In order to reduce sensitivity to poiarisation.the 
electrodes may be arranged in sets extending in 
mutually transverse directions. Groups of the elec- 
trodes may be connected so as to be sensitive to 
polarisation but substantially insensitive to amplitude 
of incoming radiation. 
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This invention relates to an Improved metal- 
senniconductor-metal (MSM) photodetector device. 

Planar interdlgitated electrode MSM 
photodetectors offer high bandwidths and respon- 
sivity, and are therefore attractive for optoelectronic 
integrated circuits for optical communication, and 
for ultra fast optical sampling measurements. The 
planar structure leads to low parasitic capacitance, 
with consequent improvements in both bandwidth 
and receiver sensitivity and very easy integration 
with FETs such as MES FETs or HEMTs. 

A typical device structure is shown in Figure 1 
and consists of two sets of interdigitated electrodes 
1 , 2 fonmed by vapour deposition and lithography, 
on a semiconductor sample. The electrode sets are 
biased with respect to each other, so that alternate 
electrodes e.g. 2, 3 of the sets are at bias +V,-V 
etc. The width of each electrode is w and the gap 
between the electrodes is d. 

In order to understand the present invention, it 
is necessary to draw a clear distinction between 
photodiodes and photoconductors. These are simi- 
lar structures but operate in different ways. 

In a phetodiode, contacts are evaporated onto 
an undoped semiconductor with no subsequent an- 
nealing process, thereby forming Shottky or bloc- 
king contacts. As well known in the art. Shottky 
contacts function as diodes, producing a depletion 
region in the semiconductor. In use, a reverse bias 
is applied so that charge carriers formed in the 
depletion region of the semiconductor by incident 
photons, are swept rapidly to the electrodes 2, 3. 
The bandwidth and responsivity of the device are 
limited by the transit time for the carriers. The 
internal quantum efficiency (collection efficiency) is 
almost unity since the carrier lifetime {T^^O^'^s in 
GaAs) is much longer than the charge carrier tran- 
sit times, for typical electrode separations of a few 
microns or less. Thus, the response time is deter- 
mined by the transit time, which is » 10 ps for a 
drift velocity of 10^ m.s"^ and contact separations 
= 1 um. The properties of MSM photodiodes have 
been previously studied in detail. For a review of 
InGaAs MSM photodiodes for optical communica- 
tions, see B.D, Boole and H. Schumacher, IEEE J. 
Quantum Electron. QE-27. 737 (1991) "InGaAs 
metal-semiconductor-metal photodetectors for long- 
wavelength communication", and IEEE Trans. Elec- 
tron Devices 37. 2285 [1990] "Transit-time limited 
frequency response of InGaAs MSM photodetec- 
tors". A GaAs MSM photodiode with w = d = 0.1 
urn showed a measured full-width-at-ha!f-maximum 
(FWHM) response time of 1.5 ps, limited by the 
parasitic capacitance - S.Y. Chou, Y. Liu. W. Khali, 
T.Y. Hsiang & S. Alexandrou, Appl. Rhys. Lett. 61, 
819 [1992] "Ultrafast nanoscale metal-semiconduc- 
tor-metal photodetectors on bulk and low tempera- 
ture GaAs". 
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In contrast, in a photoconductor, the response 
time is limited by the recombination time of the 
charge carrier pairs produced by incident light, 
rather than by the transit time as in the case of a 
5 photodiode. This situation occurs for an ultrafast 
photoconductive material where the carrier recom- 
bination time is shorter than the transit time be- 
tween the electrodes, and is irrespective of whether 
the electrodes form Shottky (blocking) contacts or 

10 Ohmic (injecting), contacts. Carrier recombination 
lifetimes of a few picoseconds or less are required 
for recombination-limited behaviour in a GaAs de- 
vice with 1 um electrode separation. The carrier 
recombination lifetime may be reduced to less than 

75 1 ps by for example proton implantation or low- 
temperature growth of GaAs with As precipitates 
(LT GaAs or GaAs:As) see M. Lambsdorf, J. Kuhl, 
J. Rosenzweig, A.Axmann & Jo. Schneider. Appl. 
Phys. Lett. 58, 1881 [1991] "Subpicosecond carrier 

20 lifetimes in radiation-damaged GaAs", and S.Gupta, 
M.Y, Frankel. J.A. Valdmanis. J.F. Whittaker, G.A. 
Mourou, F.W. Smith and A.R. Calewa. "Sub- 
picosecond carrier lifetime in GaAs grown by mo- 
lecular beam epitaxy at low temperatures", Appl. 

25 Phys. Lett 59 3276 [1991]. The responsivity is 
reduced by a factor (xr/rd) since only a portion of 
the carriers reach the contacts before recombining 
(the photoconductive gain is less than unity), giving 
a responsivity which scales with (1/d). The respon- 
se sivity can therefore be increased by reducing d 
until Tr « Td (d « 0.1 um for 1 ps carrier lifetime). 

Referring now to Figure 2, this shows a section 
through the arrangement of Figure 1, and in this 
discussion, is considered to be configured as a 

35 photodiode. The substrate 1 includes an absorption 
layer 4 of thickness h in the substrate 1 beneath 
the electrodes 2, 3, the absorption layer 4 being 
the region in which incident optical radiation is 
absorbed to produce charge carrier pairs. The field 

40 between the adjacent electrodes 2, 3 is shown In 
the absorption layer. The field is reduced far from 
the electrodes 2, 3. For low applied fields, the 
steady-state velocity for charge carriers produced 
in the absorption layer 4, is proportional to the 

45 field, and hence the charge carrier velocity is de- 
creased for carriers generated deep within the ab- 
sorption layer. Also, the distance the carriers need 
to travel to the electrodes is increased. 

This can lead to reduced bandwidths for MSM 

50 photodiodes, giving a long tall in the response to a 
short duration light pulse. The absorption coeffi- 
cient for above-bandgap illumination in direct gap 
l!l-V semiconductors is typically » I0^m~\ so that 
the absorption layer thickness h must normally be 

56 several um for high responsivity, whereas d must 
be < lum for picosecond transit times. Soole and 
Schumacher supra have investigated InGaAs MSM 
photodiodes where h was decreased from Sum to 

2 
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0.5um, and the responsivity decreased and the 
bandwidth increased as expected. 

A prior method of innproving bandwidth of 
MSM photodiodes will now be described with refer- 
ence to Figure 3. The absorption layer 4 is ar- 
ranged as a thin layer confined between layers 5, 6 
that define an optical cavity. Thus, light Incident on 
the device, resonates between the layers 5 so as to 
produce multiple reflections of the light through the 
absorption layer. As a result, the absorption layer 
can be made thinner than the arrangement shown 
in Figure 2, and close to the electrodes 2, 3 so as 
to be disposed in the relatively high, uniform field. - 
see A. Chi and T.V. Chang, J. Vac. Sol. Technol. B 
8. 399 [1990]; K. Kishino. M.S. Unlu. J. Chyi, J. 
Reed, L. Arsenault and H. Morkoc, IEEE J. Quantum 
Electronics JQE-27. 2025 [1991]; A.G. Dentai. R. 
Kuchibhotia, J.C. Campbell, C. Tsai and C. Lei, 
Electron Lett. 27, 2125 [1991]; U. Prank. M/Mikulla 
and W. Kowalsky, AppL Rhys. Lett 62. p.129 
[1993]. 

The present invention makes use of our discov- 
ery that surprisingly, for photoconductors, the ab- 
.sorption length ancUField penetration length have 
significant consequences for the performance of 
the photodetector. Hitherto, since the properties 
were considered primarily to be determined by 
recombination time for the carriers rather than the 
transit time, it had been thought that expedients 
such as shown in Figure 3 would not have applica- 
tion to photoconductors. Surprisingly, this is not the 
case. 

We have appreciated that the reduced field 
experienced by carriers photogenerated deep with- 
in the absorption leads to a reduced contribution of 
these carriers to the current and hence a de- 
creased responsivity of the photoconductor. The 
impulse response of a photoconductor is given by 
Ramo's theorem, where the instantaneous re- 
sponse to a short light pulse at t = o is 



where vj is the Instantaneous velocity of carrier j at 
position Tj. qj is the charge, Fj = F(rj) Is the field at 
rj.*=2,V is the potential difference between the 
contacts and N is the number of carriers gen- 
erated. Hence carriers which experience a small 
field will contribute less to the photocurrent. As- 
suming steady-state transport, VpVj(F|) is known. 
Hence the instantaneous pulse response at t = 0 
(i.e. the peak height) can be calculated if F(rj) and 
the initial photocarrier distribution are known. F(rj) 
can be calculated using conformal mapping tech- 



niques and the photocarrier distribution can be 
assumed to obey Beer's law within the photocon- 
ductlve gap; 

5 N(2) = No .exp(-az). 

where z is the distance from the incident surface 
and a is the absorption coefficient. Making these 
assumptions, the calculated peak height is shown 

10 in Figure 4(a), for the case where v is equal to the 
saturated drift velocity. The photoconductive gap d 
was varied between 0.05 and 100 um. the elec- 
trode width w was equal to the gap width, and the 
absorption coefficient was 1.8 um"'' (appropriate 

75 for GaAs and light of wavelength 800 nm). For gap 
widths d large compared to the absorption length 
(i.e. > several um) the pulse height scales with 
(1/d). However for small gap widths the pulse 
height approaches a constant. For small gap widths 

20 the bandwidth is limited by the parasitic capaci- 
tance which scales as d, Rgure 4(b) shows the 
responsivity x bandwidth product in this regime. 
The product decreases for small photoconductive 
gaps due to the low field experienced by the 

25 photogenerated carriers, leading to poor perfor- 
mance. 

This work leads us to understand that surpris- 
ingly, the production of charge carriers In response 
to incident light, deep in an adsorption layer under 

30 conditions of low field will in fact degrade the 
performance of a MSM photoconductor. In order to 
overcome this problem the present invention pro- 
vides in a first aspect an optical resonant cavity in 
combination with a MSM photoconductor device. 

35 And, in accordance with the invention from this 

first aspect there is provided a MSM photoconduc- 
tor device comprising: a photoconductive region for 
generating charge carriers in response to incoming 
optical radiation, an array of electrodes for applying 

40 an electric field to the photoconductive region so 
as to collect charge carriers produced in response 
to the incoming radiation, and means defining an 
optical resonant cavity containing the photoconduc- 
tive region, whereby incoming optical radiation res- 

45 onates in the cavity to generate said carriers. 

Preferably, the device includes a substrate, the 
photoconductive region comprising a layer over- 
lying the substrate, the cavity being defined by first 
and second optical reflective layers on opposite 

50 sides of the photoconductive layer, and the array of 
electrodes comprising first and second sets of in- 
terdigltated electrodes overlying the conductive 
layer. 

In accordance with a second aspect of the 
55 invention, an electrode structure is provided which 
produces an improved uniform field in the 
photoresponsive material that produces charge car- 
riers in response to incoming radiation. 



3 
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In accordance with the invention from this sec- 
ond aspect, there is provided a MSM detector 
device comprising a substrate, a photoresponsive 
layer overlying the substrate for generating charge 
carriers in response to incoming radiation, and 
electrode means to receive carriers from the 
photoresponsive layer produced by the incoming 
radiation, said electrode means comprising elec- 
trically conductive regions extending into the thick- 
ness of the photoresponsive layer for establishing, 
an electric field through the layer between the 
conductive regions. 

In accordance with this aspect of the Invention, 
the device can be configured either as a photocon- 
ductor or a photodiode. The electrically conductive 
regions may form Shottky contacts with an un- 
doped photoresponsive layer so as to operate as a 
photodiode, or the conductive regions may form 
Shottky or Ohmic contacts with an ultrafast pho- 
toconductive layer so as to operate as a photocon- 
ductor. 

Our work with MSM devices has also resulted 
in the discovery that prior devices with generally 
parallel arrays of inter*§itated electrodes, exhibit a 
polarisation sensitivity to incoming light. Thus, if 
the polarisation direction of incoming light varies, 
the response of the MSM device varies in accor- 
dance with the direction of polarisation. This gives 
rise to difficulties since the output of the device 
cannot be calibrated unless the polarisation of the 
incoming light is known. 

To overcome this problem the present inven- 
tion provides in a third aspect a MSM detector 
device comprising a photoresponsive region for 
generating charge carriers in response to incoming 
optical radiation, and electrode means to receive 
carriers from the photoresponsive region produced 
by the incoming radiation, said electrode means 
comprising first and second interdigitated sets of 
electrodes, the electrodes of at least one of the 
sets including portions which extend in mutually 
transverse directions whereby to desensitise the 
response of the device to the polarisation of the 
incoming radiation. 

Preferably, the electrodes of each set thereof 
each include a portion extending in a first direction 
and a portion extending in a second orthogonal 
direction. 

Also, in some circumstances, it is desirable to 
detect the polarisation of incoming radiation, in- 
dependently of its amplitude. 

In a fourth aspect, the invention provides a 
MSM detector device comprising: 
a photoresponsive region for generating charge 
carriers in respect to incoming radiation, and elec- 
trode means to receive carriers from the 
photoresponsive region produced by the incoming 
radiation, said electrode means comprising a plu- 
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rallty of sets of interdigitated electrodes intercon- 
nected to provide an output which is sensitive to 
the polarisation of Incoming radiation but substan- 
tially insensitive to the intensity thereof at least 
5 over a given intensity range. 

In order that the invention may be more fully 
understood embodiments thereof will now be de- 
scribed by way of example with reference to the 
accompanying drawings, in which: 
70 Figure 1 is a schematic view of a MSM device;. 

Figure 2 is a schematic sectional view of the 
device shown in Figure 1 ; 

Figure 3 is a schematic sectional view of a MSM 
device, which has been used to explain a prior 

76 art MSM photodiode, and which also will be 
used hereinafter to explain an MSM photocon- 
ductor in accordance with the invention; 
Figure 4 illustrates graphs based upon our re- 
search work, discussed hereinbefore; 

20 Figure 5 is a sectional view through a second 
embodiment of the invention; 
Figure 6 is a sectional view through a third 
embodiment of the invention; 
Figure 7a, b. c illustrate different examples, in 

25 plan view, of electrode configurations which are 
polarisation-insensitive; 

Figure 8a and 8b illustrate a polarisation sen- 
sitive amplitude insensitive detector; and 
Figure 9a and 9b Illustrate another form of 

30 polarisation sensitive detector. 

The first embodiment of the invention will now 
be described with reference to Figure 3. Although 
this Figure has previously been used to describe a 
prior art MSM photodiode, the drawing can also be 

35 used to describe an example of the present inven- 
tion. In the embodiment of the invention, the device 
comprises a MSM photoconductor (rather than the 
prior art photodiode). Thus, in the embodiment of 
the invention, the electrodes 2, 3 form a contact 

40 with an ultrafast photoconductive substrate 1. The 
absorption layer 4 is disposed in an optical cavity 
defined by layers 5, 6. Thus, incoming light passes 
through layer 6 and layer 4, is reflected from the 
boundary between layers 4 and 5 and thereafter is 

45 at least in part reflected at the boundary between 
layers 4 and 6, so as to resonate back and forth 
across the layer 4. Accordingly, the efficiency of 
photocarrier generation in the layer 4 is enhanced. 
Such a structure is known as a Fabry-Perot etalon 

so and suitable structures will be apparent to those 
skilled in the art. For example, the layers 5, 6 can 
be formed as multiple dielectric layers, for example 
alternating thin layers of AIGaAs/GaAs or other 
suitable heteroepitaxial system. Thus a typical ex- 

56 ample of the device according to the invention 
comprises a i-GaAs substrate 1, with the layers 5, 
6 being formed as a quarter wave stacks compris- 
ing multiple layers of QaAs/AIAs, and the layer 4 

4 
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comprising an ultrafast photoconductive material 
such a LT GaAs. etc. In a typical structure de- 
signed tor a wavelength of 0.8 urn, layers 5 and 6 
consist of 25 periods of 60nm GaAs/65 nm AlAs. 
and layer 4 of 500 nm of LT GaAs. Alternatively the 
upper reflector of the optical cavity, layer 5, may 
be formed by a post-growth dielectric stack, fab- 
ricated for example by electron-beam evaporation. 
A wide range of dielectrics such as Si02, TiOz, etc. 
is available with refractive index varying from 1.26 
(CaFa) to 3.5 (Si), allowing tailoring of the optical 
cavity to the wavelength of choice. The field lines 
through the region 4 are shown at 7. It can be seen 
that the photo-generated carriers are thus produced 
close to the electrodes 2, 3 in a region of relatively 
uniform, high field, thereby improving the respon- 
sivity of the device. Carriers are not produced deep 
into the substrate 1 . 

Another embodiment of the invention will now 
be described with reference to Figure 5. Consider- 
ing the photodectector shown in Figure 2, the field 
strength in the absorption layer 4 is spatially non- 
uniform which degrades performance. This applies 
:■ jDOth to photoconductors and photodiodes. Figure 5 
shows an arrangement in which the field in the 
-absorption layer 4 is rendered more uniform. In- 
-stead of the electrodes being applied to an upper 
continuous surface of the substrate 1, troughs in 
the form of V-shaped grooves 8 are formed in the 
absorption layer 4 by etching, and a contact metal- 
lisation 9 Is formed on the side walls of the grooves 
to form the electrodes 2, 3. The resulting field 
between the electrodes 2, 3 shown by the field 
lines 1 0 then it can be seen that the metallisation 9 
on the side walls of the grooves forms almost 
parallel plate capacitors with a substantially uniform 
field strength extending through the absorption lay- 
er 4. As a result, the responsivity-bandwidth is 
increased. The configuration shown in Figure 5 is 
applicable both to photodiodes and photoconduc- 
tors. For a photodiode, the metallisation 9 forms a 
Shotlky contact with the intrinsic semiconductor 
layer 4 whereas for a photoconductor, the layer 4 is 
an ultrafast photoconductive material. 

A similar effect can be achieved using im- 
planted contacts as shown in Figure 6. In this 
arrangement, the planar surface of the substrate 1 
is maintained and instead of forming grooves, 
heavily doped regions 12 are formed deep into the 
layer 4, for example by ion implantation to form 
deep conducting contacts. The field configuration 
10 is similar to that shown In Figure 5. Again, the 
device can be used both for photoconductors and 
photodiodes. In the case of photodiodes, alternate 
fingers are doped P+ and N"^, so as to form lateral 
P'^IN'^ diodes. A contact metallisation (not shown) is 
applied to the upper surface of the regions 12 to 
form external connections. 
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It will be appreciated that the configurations 
described with reference to both Figures 5 and 6 
can be used in combination with an optical reso- 
nant cavity as described hereinbefore with refer- 

5 ence to Figure 3. 

As previously described, it has been found that 
a configuration of electrodes as shown in Figure 1 
exhibits a sensitivity to polarisation of incoming 
light. It is postulated that the linear array of elec- 

10 trodes produces polarisation sensitivity in the man- 
ner of a diffraction grating, due to the electrode 
spacing (»1um) being comparable to the 
wavelength of light. This gives rise to a non-linear 
response. Solutions to this problem are shown in 

IS Figure 7 in which the two interdigitated sets of 
electrodes 2, 3 are arranged to include portions 
which extend in mutually transverse directions, so 
as to desensitise the response of the device to the 
polarisation direction of the incoming optical radi- 

20 ation. Referring to Figure 7a, each of the electrodes 
2, 3 are of an L-shaped configuration with portions 
extending in mutually orthogonal directions. The 
length of each orthogonal portion for a particular 
electrode is the same. Thus, the electrode has a 

25 polarisation sensitivity which comprises the sum of 
two equal mutually orthogonal polarisation sensitivi- 
ties, which substantially reduces the overall 
polarisation sensitivity of the device since, irrespec- 
tive of the angle of polarisation of the incoming 

30 light, the electrode will exhibit a substantially con- 
stant sensitivity. 

An alternative configuration is shown in Figure 
7b in which the electrodes 2, 3 have serpentine 
configurations and the effect of the sum of the 

35 mutually orthogonal components results in an ar- 
rangement which is substantially insensitive to the 
polarisation of incoming light. 

Yet another arrangement is shown in Figure 7c 
in which the electrodes 2, 3 each include a main 

40 parallel trunk, for example trunk 2a with ortho- 
gonally extending branches 2b. The mutually or- 
thogonal components result In a reduction of the 
polarisation sensitivity. Many other geometrical 
configurations will be apparent to those skilled In 

45 the art. 

Further examples of MSM detectors will now 
be described which can distinguish between 
changes in polarisation and intensity of incident 
light. For use in an optical communication or com- 

50 puting system which employs polarisation as the 
carrier of information, it is necessary to produce a 
signal which is polarisation-dependent, but not de- 
pendent on the total light intensity (within limits set 
by the detection and saturation limits of the detec- 

55 tor). This can be achieved using a interdigitated 
MSM detector as shown in Figure Ba. Four linear 
interdigitated MSM detectors are disposed in quad- 
rants of a square, such that the orientation of the 

5 
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interdlgitated fingers In adjacent quadrants is or- 
thogonal. Thus, four pairs of interdlgitated elec- 
trodes 2, 3 are provided, as shown and diagonally- 
opposite pairs of detectors are connected and bi- 
ased, such that the MSM detectors with fingers In 
one orientation are biased with voltage Va and 
produce a photocurrent U, whereas the MSM de- 
tectors with fingers in the orthogonal orientation are 
biased with voltage Vb and produce a photocurrent 
Ib- Using standard transimpedance amplifiers, dif- 
ferential annplifiers and summing amplifiers, the 
quantities (U-ls) and (U + Ib) can be obtained, and 
the normalised (intensity-independent) polarisation 
signal is given by 

P = (Ia-1b)/(Ia+Ib). 

The two metallic contacts joining the diagonally- 
opposite pairs of detectors must be insulated from 
each other by an interelectrode insulating layer, 
such as silicon nitride, polyimide, etc., so that the 
detector is fabricated in three stages: electrode A. 
interelectrode insulator, electrode B. Figure 8b 
shows such a detector in which the Qgometry has 
been optimised for detection of a circular light 
beam of a given size- 
In a variation shown in Rgure 9a, diagonally- 
opposite pairs of detectors are not connected, In- 
stead, each of the four quadrants a, b, c and d are 
independently biased and the photocurrents la. lb. 
Ic and Id are obtained. The polarisation is then 
given by: 

P = {la+lc)-(lb + ld)/(la + lb + lc + ld) 

Figure 9b shows another variation integrated into 
coplanar waveguide for fast signal propagation. 
Such a structure is suitable for planar integration 
with FET's to form an ultrafast polarisation-detec- 
tion circuit. 

It will be appreciated that the electrode con- 
figurations of Figure 7, 8 or 9 can be used with any 
of the embodiments described with reference to 
Figures 3, 5 and 6. 

Claims 

1. A MSM photoconductor device comprising: 

a photoconductive region (4) for generating 
charge carriers in response to incoming optical 
radiation, 

an array of electrodes (2, 3) for applying 
an electric field to the photoconductive region 
so as to collect charge carriers produced in 
response to the incoming radiation, and 

means (5,6) defining an optical resonant 
cavity containing the photoconductive region, 
whereby incoming optical radiation resonates 



In the cavity to generate said carriers. 

2. A MSM photoconductor device according to 
claim 1 Including a substrate (1), said pho- 

5 toconductlve region comprising a layer (4) 

overlying the substrate, said cavity being de- 
fined by first and second optically reflective 
layers (5, 6) on opposite sides of the pho- 
toconductive layer, and the array of electrodes 

10 comprising, first and second sets of interdlgitat- 

ed electrodes (2, 3) overiying the photocon- 
ductive layer. 

3. A MSM detector device comprising: 
15 a substrate (1), 

a photoresponsive layer (4) overiying the 
substrate for generating charge carriers in re- 
sponse to incoming radiation, and 

electrode means (2, 3) to receive carriers 
20 from the photoresponsive layer produced by 

the incoming radiation, said electrode means 
comprising electrically conductive regions (9) 
extending into the thickness of the 
photoresponsive layer for establishing an elec- 
25 the field (10) through the layer between the 

conductive regions. 

4- A MSM detector device according to Claim 3 
wherein the photoresponsive layer consists of 
30 an ultrafast photoconductive material (4) elec- 

trically contacted by the conductive regions (9) 
of the electrodes whereby the device operates 
as a photoconductor. 

35 5. A MSM detector device according to Claim 3 
wherein the photoresponsive layer (4) consists 
of an Intrinsic semiconductor with which said 
electrically conductive regions (9) form Schot- 
tky contacts whereby the device operates as a 

40 photodlode. 

6. A MSM detector device according to Claim 3, 
4 or 5 including troughs (8) formed in the 
photoresponsive layer, said conductive regions 
45 (9) comprising metallisation formed in the 

troughs. 

7- A MSM detector device according to Claim 6 
wherein said troughs are generally V-shaped in 

50 transverse cross section and said metallisation 

is formed on the side walls thereof. 

8- A MSM detector device according to Claim 3, 
4, or 5 wherein said electrically conductive 

55 regions comprise implanted conductive regions 

(12) formed in the layer. 
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9. A MSM detector device according to Claim 8 
wherein said implanted regions are formed by 
ion implantation. 

10. A MSM detector according to any of Claims 3 
to 9 including means defining an optical reso- 
nant cavity containing the photoresponsive lay- 
er, whereby incoming optical radiation reso- 
nates in the cavity to generate said carriers. 

11. A MSM detector device comprising: 

a photoresponsive region (4) for generating 
charge carriers in response to incoming optical 
radiation, and 

electrode means (2, 3) to receive carriers 
from the photoresponsive region produced by 
the incoming radiation, said electrode means 
comprising first and second interdigitated sets 
of electrodes, the electrodes of at least one of 
sets including portions which extend in mutu- 
ally transverse directions whereby to desen- 
sitize the response of the device to the 
polarisation of the incoming radiation. 

12. A MSM detector device according to Claim 11 
wherein the electrodes of each set thereof 
each include a portion extending in a first 
direction and a portion extending in a second 
orthogonal direction. 

13. A MSM detector device according to Claim 12 
or 13 wherein each of the electrodes is of a 
generally L-shaped configuration. 

14. A MSM detector device according to Claim 12 
or 13 wherein each of the electrodes is of a 
generally serpentine configuration. 

15. A MSM detector device according to Claim 12 
or 13 wherein said electrodes include parallel 
main trunks (2a, 3a), and branches (2b, 3b) 
extending transversely from the main trunks. 

16. A MSM detector device comprising: 

a photoresponsive region (1) for generating 
charge carriers in respect to incoming radi- 
ation, and 

electrode means (2, 3) to receive carriers 
from the photoresponsive region produced by 
the incoming radiation, said electrode means 
comprising a plurality of sets of interdigitated 
electrodes Interconnected to provide an output 
(P) which is sensitive to the polarisation of 
incoming radiation but substantially insensitive 
to the intensity thereof at least over a given 
intensity range. 



17. A device according to claim 16 including four 
of said sets of Interdigitated electrodes, ar- 
ranged in quadrants (A, B. C, D) of an area 
having a symmetrical quadrilateral periphery, 

5 diagonally opposite pairs of the set being inter- 

connected with their electrodes extending in 
the same directions, and amplifier means for 
providing an output which is a ratio of the sum 
and difference of the signals produced by said 

10 pairs. 

18. A MSM detector according to any of Clainns 11 
to 17 Including means defining an optical reso- 
nant cavity containing the photoresponsive re- 

75 gion, whereby incoming optical radiation reso- 

nates in the cavity to generate said carriers. 

19. A MSM detector according to any of Clainns 11 
to 1 8 wherein the photoresponsive region com- 

20 prises a layer overlying a substrate, and the 

electrode means comprise electrically conduc- 
tive regions extending into the thickness of the 
photoresponsive layer for establishing an elec- 
tric field through the layer between the con- 

25 ductive regions. 
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